Pigment dispersion syndrome results from idiopathic atrophy of the pigment layers of the iris with liberation of pigment, which is carried forward and deposited along the routes of aqueous flow. Iris atrophy may result in characteristic transillumination of the iris near its base.
(65 Y.) of patients were myopic. The incidence of retinal detachment was 6-4 %. No Pigment dispersion syndrome results from idiopathic atrophy of the pigment layers of the iris with liberation of pigment, which is carried forward and deposited along the routes of aqueous flow. Iris atrophy may result in characteristic transillumination of the iris near its base.
Pigment is usually present on the posterior capsule of the lens at the site of insertion of the posterior zonular fibres into the ligamentum hyaloideum capsulare. It Colour of iris The colour of the iris (Table 2 ) was recorded in 558 eyes. The distribution of the iris colour within the 3 groups was nearly the same. In the normotensive group 171 (49-3%) had brown irides, 119 (34-2%) had blue, and 57 (16-5 %) had hazel. In the group with increased pressure 38 (59-4%) had brown irides, 25 (39-1 %) had blue, and 1 (1 -5 %) had hazel. In the group with glaucoma 72 (49-0%) had brown irides, while 50 (34-0%) had blue and 25 (170%) had hazel.
Transillumination of iris
The irides in over half (57-9 %) of the eyes in the pigment dispersion group with normal pressure showed some degree of characteristic transcleral, basal iris transillumination ( Gonioscopic appearance of anterior chamber angle The anterior chamber angles of all eyes reported in this paper were open. Most ofthe eyes with or without pigmentary glaucoma (85-1 %) showed heavy pigmentation of the trabecula (grade III or grade IV2). The incidence of embryonic tissue in the angles was not high.
A different degree of trabecular pigmentation in the two eyes was present in 38 (36-5 %) patients with glaucoma. The glaucoma was more severe in the eye with the more heavily pigmented trabeculum in 18 of these patients. Ten of the patients with unequal pigmentation required surgery to control the pressure in the more pigmented eye, whereas the pressure was controlled medically in the fellow eye.
Refractive error Myopia greater than -1-00 D was the refractive error of 493 eyes (62%) in the overall pigment dispersion group. Hyperopia of greater than +1I00D was found in 103 eyes (13%). The remaining 199 eyes (25%) lay between -0-75 D and +0 75 D. There was no significant difference among the 3 groups of patients.
Associated ophthalmic abnormalities
Retinal detachment occurred in 6-4 % of all the patients in the study.
Eighteen eyes (17 patients, 6 6%) in the pigment dispersion group without glaucoma had retinal detachments. Ten were men (58-8 %) with an average age of 53 years and 7 were women (41 -2 %), average age 48-6 years, when diagnosed. Thirteen of the eyes were phakic and two were aphakic. Two of the detachments followed trauma (both eyes were phakic). Two eyes were -6 00 D spherical equivalent and 2 eyes were -14-00 D spherical equivalent. Of the remaining eyes 10 were myopic, 2 emmetropic, and 1 hyperopic.
One retinal detachment relating to childhood trauma occurred in the group with pigment dispersion and increased pressure.
In the pigmentary glaucoma group 9 eyes (8 patients, 7 6%) had retinal detachments, and 5 eyes (5 patients) had other retinal lesions. Seven were men and 1 was a woman. The average age at diagnosis was 44 years. The remainder were all phakic, and 1 patient (with bilateral detachments) was quite myopic (-7 00 D).
Other coexisting abnormalities in the pigment dispersion group included 11 patients with retinal disorders other than detachment, 13 patients with corneal lesions, including 6 with Fuchs's endothelial dystrophy and 1 with bilateral megalocornea, 6 patients with various type of ocular inflammatory disease, and 1 patient with congenital nystagmus.
In the pigmentary glaucoma group 2 patients had uveitis and 1 had subluxated lenses.
CHRONIC SIMPLE GLAUCOMA CONTROL GROUP
The control group of eyes with chronic simple glaucoma consisted of 143 eyes (72 patients).
INCIDENCE
In the overall population of 9200 glaucoma patients from which the eyes in this study were selected only 15 The 407 patients (799 eyes) with pigment dispersion syndrome reported in this paper were gathered over a period of approximately 30 years from the private practice of one of us (H.G.S.) and were part of a series of 9200 glaucoma patients of various types seen during the same period. They comprised 4-4% of that group. An average of 13-1 patients per year was seen with pigment dispersion syndrome and an average of 3-3 patients was seen with pigmentary glaucoma. The incidence in the general population obviously is much smaller than in a population of glaucoma patients.
The present study confirms earlier reports that pigment dispersion syndrome with associated glaucoma is more frequent in men than in women by a ratio of approximately 3:2. The onset of glaucoma occurs at an earlier age in men than in women. The dispersion syndrome itself, even without glaucoma, is present at a younger age in men than in women. The sex incidence in our control group of patients with chronic simple glaucoma was nearly the reverse of that found in pigmentary glaucoma, the ratio being 2:3 men to women. The average age for men and women in chronic simple glaucoma was nearly alike, being 63-4 years for men and 65 4 years for women. A hormonal factor might be suggested to explain such differences in sex incidence and age of onset.
A positive family history for glaucoma was elicited in 4 % of our patients with pigment dispersion syndrome, 16 % with pigmentary glaucoma, and 12-5 % with chronic simple glaucoma. Hereditary factors undoubtedly play a part in the aetiology of both pigmentary and chronic simple glaucoma. The low incidence suggests a multifactorial inheritance pattern or trait of variable penetrance and expressivity.
In this present study and in an earlier study iris colour had no relationship to pigmentary glaucoma or to the control group. The iris stroma in pigment dispersion syndrome and pigmentary glaucoma characteristically has a normal appearance, although pigment flecks may be seen on the surface of the iris. A characteristic finding in pigment dispersion syndrome, with or without glaucoma, is transillumination of the iris near its periphery, which results from atrophy of the pigment epithelial layers of the iris. The atrophy may be caused by congenital10 or mechanical factors.11 Transillumination is undoubtedly noted more frequently in blue irides than in brown because light is transmitted more freely through a lightly pigmented blue iris than a brown. Iris epithelial atrophy must therefore be more advanced in the brown than in the blue iris to be demonstrable.
Gonioscopy shows characteristic heavy pigmentation over the entire circumference of the posterior half of the trabeculum overlying the canal of Schlemm. In some eyes the pigment deposition may cover the entire width of the trabeculum and even involve the periphery of the cornea adjacent to Schwalbe's line. Although Lichter12 reported an increased incidence of iris processes in patients with pigmentary glaucoma, our observations did not support this claim. Almost all of the eyes with pigment dispersion syndrome and pigmentary glaucoma had grade 1112 or greater angle pigmentation.
In those patients with pigmentary glaucoma where the glaucoma was more severe or advanced in one eye than in the other the eye with the higher pressure and more advanced signs of glaucoma invariably had the more heavily pigmented anterior chamber angle. In those patients the more heavily pigmented eye also was more resistant to treatment and more likely to require surgical intervention.
This observation offers quite convincing evidence that pigment is a very important aetiological factor in pigmentary glaucoma. The fact that glaucoma is not always associated, even in the heavily pigmented angles, could be explained by assuming an individual susceptibility of trabecular meshwork to obstruction of aqueous outflow. The histological and ultrastructural studies by Rodrigues et al. 13 indicated that unique changes occurred in the juxtacanalicular meshwork in association with excessive amounts of pigmented epithelial melanosomes. Richardson et al.14 found ultrastructural changes in the trabecular endothelium and trabecular sheets thought to be initiated by the presence of increased amounts of melanin pigment.
The fact that grade IV pigmentation of the anterior chamber angle is not always associated with a physiologically significant increase in intraocular pressure indicates that some factor in addition to the amount of pigment must be involved in the mechanism of pigmentary glaucoma. A hormonal element might be suggested because the condition occurs earlier and in greater incidence in men than in women. Pore size of the trabecular meshwork is another possible factor. Aqueous flow in an eye with smaller trabecular pores might be more easily obstructed than in an eye with larger pores. These physiological diameters may be difficult to demonstrate in formalin fixed eyes.
The association of myopia with pigmentary glaucoma and pigment dispersion syndrome is well known. The distribution of refractive error in young male military recruits was studied by Sorsby et al. 15 It was found that 6-6% of the patients had myopic refractive errors of -1-00 D spherical equivalent or greater, 451 0% were between -0 9 D and +0 90 D spherical equivalent, and 48-3 % had refractive errors of + I *00 D spherical equivalent or greater. Against these criteria all studies of pigmentary dispersion with or without glaucoma show a much higher incidence of myopia than in Sorsby et al.'s study. On the other hand the incidence of refractive error in our chronic simple glaucoma group differed little from these workers' findings.
The high incidence of retinal detachment (6-6 % in normotensive group and 7-6 % in glaucoma group) has not been mentioned previously. Phakic, non-traumatic retinal detachment has been reported at an annual incidence of approximately 0-01 % to 0 005% in the general population. The majority of retinal detachments in our study were found in men who were phakic but not highly myopic. The degree of increased risk for retinal detachment with pigment dispersion syndrome seems substantial.
Epinephrine alone or in combination with pilocarpine appears to be more effective in lowering the intraocular pressure in pigmentary glaucoma than in chronic simple glaucoma. However, this drug was not studied in a controlled prospective manner. Although Sugar3 noted that pigmentary glaucoma was more easily controlled in its early stages, he did not outline his treatment. Bick16 stated that it was more difficult to control the increased intraocular pressure of women than of men.
In our study medical therapy was somewhat more effective in controlling the pressure in the chronic simple glaucoma group (85%) than in the pigmentary glaucoma group (66 %). The 
